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DRIVING METHOD THEREOF 
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2 ELECTROLUMINESCENT DISPLAY DEVICE AND DRIVING METHOD 
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METHOD THEREFOR 
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6 DISPLAY DEVICE AND DRIVING METHOD THEREFOR 

Publication Info: JP103 19909 A - 1998-12-04 

7 DISPLAY DEVICE AND ITS DRIVING METHOD 

Publication Info: JP10333641 A - 1998-12-18 

8 No English title available 

Publication Info: TW441136 B - 2001-06-16 

9 Electroluminescent display device and a driving method thereof 

Publication Info: US5990629 A - 1999-11-23 
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ELECTRIC FIELD LIGHT EMISSION DISPLAY DEVICE AND ITS DRIVING 
METHOD 



Patent number: 

Publication date 

Inventor 

Applicant: 

Classification: 
- international: 



JP1 021 4060 
1998-08-11 

YAMADA HIROYASU; SHIOTANI MASAHARU 
CASIO COMPUTER CO LTD 



G09G3/30; H0SB33/08; G09G3/30; H05B33/02; (IPC1- 
7): G09G3/30; H05B33/08 

- european: 

Application number JP1 9970027323 19970128 
Priority numbers): JP1 9970027323 19970128 
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Abstract of J P 102 14060 
PROBLEM TO BE SOLVED: To provide the 
driving method for the electric field light 
emission display device which can make a 
gradational display with controllability and be 
driven with low power consumption. 
SOLUTION: One frame period of the electric 
field light emission device which has electric 
field light emission elements arranged in 
matrix and selection transistors and driving 
transistors of the electric field light emission 
elements connected is divided into eight 
subframes 1 to 8. Those subframes are so set 
that they consist of different display discharge 
times Ton by the respective subframes 1 to 8 
and an address period Tadd of the same time 
among all the subframes 1 to 8. Consequently, 
total light emission times by pixels can be 
made different according to whether pixels are 
selected in the eight subframes 1 to 8. thereby 
enabling gradational representation. 
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(57) 

[sag] ^Sttro^^fgiHS^^fTX.. tzmnnum 

vX*£#«iaSft7Miff5gft^*8S©l 7U-AI 

ont, f l/-ATi-^©7 K UXfflHT a 
dd<fc. a>c>fc5<fc-5l;:3&j££n-0>-6. C<Ofc». 8 

cND-tJ-y^u-Aro-e-ft-enT. Hawaii* ft 




( 2 ) 

1 

W#1-*8ft©ai 1 X< y?>?BB&. 

flrE&*iW8**?©mE-*t©fiffi©te#©*n-pn 

*$2X-f y?>?BB&. 
SgfflT * H £ S*IW83t»*SB. 
[»*« 2 ] WE«fffB3t*^ tt^ S U * XttCEfl 

«£f *tt#Jg 1 E«©«#fgft3*gfi. 
[M*J§3] IfflEailX-f -./^>^|HlBtt. j££«E 

*uttftEEBBEet>rftfr-£euftr«BAWi 

K««*nfcBiih5>S>X*i:. 

ttzmm £fcttB#JH2 lcE«©**f2*£*8 

s. 

[»#«4] i)E££«E££tfffiE€#mBEI£. * 

nnE r n©«pttc«ufc^>/*7<D2«im^T*sc:t 30 
mtrzaxm 3 E«©*#583t3cjs£». 

MSB 6] ME^X-f y?>?BBCtt. *>/ 

~»*« 4 O»rnfrKEB0«9MB%8wSB. 
[»*«6] ttEft£XB£MBO*B0ft3OJt* 

«. *n-en2©nft (nttoeuogft) ot»rtw» 

CEBOBJMtttBiMtB. 

ft%*?*rr««jm%s*ttBaEtt$ifci:i»» 40 

T. 

1 7 u-amb*«. *-ft-enES©ffrE®#fS3t*^ £ 

9JE7K UXBM©»l;:. 3gt7 K UXSBHTBft;** 
fcfif!ffi«?MSifc5Sm::BI!>«E£&*aT?>, 5V>tift 

5 ^ ©n* c ®& ts *-i£Ett*flEft&n en a s c 

&tmRfc-*-«*ffX%S*£BOEB£&. 
»a«ff**l. BEffft0B*B%*?OttE--#«> 



«rBfl¥l 0-2 1 4 0 6 0 
2 

yaBcBMsn. ttEBftomjixttBTomE-tt 

©B«©«;&tt*-*i-en» 2 x-r y7>?®i&KBMi£ 

y?>?BBtt. ttEftyKUXMBCJECTMRSft 
fc«»58*«^t*E*7 KLrXMBttmS-rsBEE 
BBEBBMBCttEBJtBEBt'iittEBftBEOfr* 

rn^B^taiA-rsciWEtrftE** 7 ceb 

©«#583tS*8B©E»£ifc. 
[Bt#JH9] ifflEIBlX-r v*>!f®te\t. i£SE*E 

«e*»«e* n*«*9-f >i- h u-r >«« #««3n 

X*©V-X«ffi£SMfc£n. F U-f >«S#lltlE*# 

SBMffcswsn. y-x«ffi^«rES*ttE*t>tt 

89EB»*E©-55*A*-riB»h7>S?X^t, * 
Ixiit &B&B 8 E«©«#f83t3c*£ 

fi©Bft:fri£. 

[SI$ilO] fllE£2*E. ME<l*f«EE*i«fctf*r 
BB2 2Wy?>?BBtt. -en-encttttlCteUfc* 
>/*7© 2 BflH»*fA4j**l« d -T4fll# 
JB 9 E«©«#38ft«*8B©B»;frfc. 

m*m 1 1 ] WE«if36^*?ttT h u * xkce 

BS*l. ttEl 7U-A»fflte. BErKUXMBfcE 

»**7-a*Jii o©^rti*»icE«©«»«*** 

8B©E»2rS:,, 
[»*Jg 1 2 ] ffiE&B»)£EW&gira©l$H©£3 
©tt*tt. -€-*l-fn2©n* (nH0£H±©SI3&) ©V> 

•rn^-c*-5::t«:i$ai:-r5»*^7~ffli*«i 1© 
[%^©»«i«ia^] 

[0 0 0 1] 

\5m<r>m%miftm ^©»w««»56Jt*^«B 

a ;i/ 5 * -j -t > x« SrfT ^ S*«B©Bft^telcH-r 
<&. 

[0 0 0 2] 

[«E*©a«] ae*. bi oi^rip^. isi*ir2 

«ifi©W«8ELx-<X7 , K («JMBX*j*ttB:) A^* 

•5. C©#«EL^X7 r l^-fC*V»T>4. [^EKC^t" 
<fc-5II. W«EL5R^1 tiL?iJH)K^5B«lTFT2© 
^V*JWaStS:, J E-©y-hA'f7XS:S«TFT3A< 

m^7-f >Yn*»f>«JS$n-5J;p«C^-pTV»*. HI 
ltt. C©i^lC»^iiSnfcB»TFT2©. y-h 
«E (Vg) i^v*;Patat©B«. ffffflfc^SH)* h 
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7>vX* (FET) ©HM*tt*ST*?7T**. S 

i2ii. im%\z&vzGiskEL% : f-itnm®®*8i 

[0 0 0 3] 

[$29i#SftL.fc-3<!:-f*a?g] ±EL&ft*©lHJS 
2irJPTFTt»iS© : t«ELx<f XTV-fTtt. B»T 
F T 2 ©y- 7X ©^fcCJ: ^ *Mzmtl 
ttmZ%X.bZ.£\z£r), B*EL©fgftWS£gfc 10 

2 5 6»H£SSSiL,fc3£-r*<i:. ^.^©fcBJR© 
B»TFT2©8JB£«T©#ttA7y*7&<2 5 6fgH 

fci$-&1$tt©T F T/^^©Bi6tt*iS*«BKT»S 

[0 0 0 4] C©5E^«»U<k^<l:-rS!lStt. «l» 
tt©<fcl->«»*jK#fTA*£#l;:, <5*»**ftfP*iBJ 
H&*JW8#a*SB©B»:*i££#-5 t«t*©i 5* 

[0 0 0 5] 

[&E£#ftf*fc«>ro^g] BURI 1 E«©589itt. 

fl{rE§«#«3ts?©gaK-»©«a©-*©-€-n 

-etXCS&aSn, &7HUXfflK»C, 8Sifi*EScH«- 
5£ffiEffl©Bft«E©U-rn^-**. WEST H 

*najc«^©ME-»©«s©te^©*n-enic«« 30 

B»«ffi©tfl^S. fflE£*IMBtt**lctti:*jT*SII2 
[0 0 0 6] fflJUUB 1 E«©58WTtt. aBftSHSSHIBJ 

Kf6#*^€«#«#*?*^i&aiRLT. wtrr-ss 

*?©-»©«ffi©te^ca«fi«E^t»«Bli«E©<i 

seamrrtiff. s^snfcsssL^jR^©*^^^ 40 

[0 0 0 7] B*«2E*©««(i. ifflESftfBtt*?- 

»©7KUXSSWi. S7FUXfliW^-C-n-en»J5L 
floSt>llft&*fiS©^MT*5aJS:©«31tK««ra 
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©BldffiEtct^tobT. -tn-ftiWH*** 1 y u- 
A»|UIC*fc*»MRftT*< ©W«KWft©fB3t£S*?i 

[0 0 0 8] »*3S3E«©^tt. ME»U-f7f 

nao«^«E*<#i££ns«^ 5 -r >c 

Kl^>affi*<»«3nfca&h7>->*X*<fc. i<*-h 
^ffitfBfJES* H7>yX? ©V-XttCfttlSn. 
HV"f >«ffi#ffiE«#f8ft*?Kfctt;**l*£#: 

k. v-x«ffi*»»«it^tt«iEBi(i«E©urn^- 

* * tB * -T 5 Bft«R£»« i txfcBi) h 7 > V X * 
t. fc*#«fcUTlr>*. »*Ji3K*©$8 

7HUX«WlcaD?S*Xfc«»563t* ; ?l-. 38 
#K£)fflW«t::SglcSH&*E*^tt-£«Ett©Bft 
«E©-#*fflnrC£-5J:3^+-5>T3*. 
[0 0 0 9] »#3g4E*©»9itt. ltoE£S*Ei5<fc 

r;wEm^*E«, *n j etio#mzj6ctz*>/*y 

©2fi«#T*<bdt^»i:bT^-S. B^JR 
5E«©fe^tt. ffirES2X-f 7f>^@BI:tt. 
/*7© 2 fHg*ttfA*£*l5 C £ fcfttt t 
[0 0 10] B*3S4te«k^f»*«5E«©f8^Ttt, 
ifciESE. <l*i«E*5<ktf$ii2X-f v*>!f®&ifi*> 
/*7©2He^TfHWT€i©T. S*ih7>2;x 

B»h7>vX*. SS2X-T y=f->>fm&<r>V- I 
1$ttlc*'>©«5r?^dt*-pT*>. IS*i«St««©«E 

a. 

[0 0 11] M^3g6£«©f6^«, tt£&fStttt£gi 

H©^©fis©it*tt. *n-en2©n* (n«oa 
±©s») ©v>-rn*»T»*ri*»atbT^*. 
[0012] tt5jwB7K«©«9itt. tEemnic&i; 

T5E«T5tt»©*5f««*?*#-r*«ff563ta*« 

H©Bft^feic^uT. i7u-aww*<. *ti-entt 
scMEmiMefts&^aKf*, «»©7Kuxj«m 
£<ba. ao-tn-en©mE7Hux»8M©«jc. £B 

7 K ^fflraTa&£nfct9E*#5B3fcJ}m::R»«E 
TWISTS, S^llS&-5fiS©RJW^»ffi^nfcBB 
SE«*ia3ra*«^iri:Sl$ffltLTl»5. 
[0 0 13] »3RJg7E«©3Eipi-ea. &7HUXfflffl 

ic. ^©BKiftE^j&fliraj-fE^-r^^^fffg^*^* 

^*SS?LT. B»*E««aiWCf5)tS«-5A<, ftB 

ft^Eftiesapflc^fflwssA^vwca^iOT. -tn 

ifft©!!**^ BSICl£:i;tBIi«E«fe«BW*a«-r 

ntf-saEewBftfliEcfc^to^T. i^u-a 
«wic'>/st»a«T#< ©»«»«»©ayt*si«-r-5 

[0 0 14] 

[£9!©!ll6©Jg!B] EAT. C©fE^tC»5*Hi583ta 
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S 

TtSiWrz. fc*. BIl£i£©ift91»::ftBttT. «!?5E 

K:#S«#327fcS*gH©BS>E18&STSS. f^Hlr^ 
■r«t-5lC, «#$57fcSS^<fcLT©*r«ELjfS : ?l 0 1 

>V>7,9Q t \t, tiELiSf 1 0 1 <D-1S<0&mzm 

•5. C©BIlfl#tt. ON/OF F©2tt®^T*<E>. 
&*5. Bfth7>S>X*Q,tt. *7*!8T?attEL 
**1 0 1 Ctt*CT*#*«ttT. *><*!8TfcMr«E 
L*^ 1 0 1 KJt^TSS£T£S«£*#<£iSift£:&.a 20 

[ 0 0 1 5 ] 0 2 tt, -r««#%^S7SSH© 1 

ELJR^l 0 l©-;£<D*«K:ig«£nT*5 0. COT. 
-f y^S.WfflUT^SttffiT. t«EL*fl 0 1© 

^10 10te^©«ffi<MIC»tt*nx*0, 

SCfcoTH*. B2 + P s tt-Jfc«EEC:§gj£3 30 

ftfcB»«iB£*l,TH<E>. 
CO 0 1 6) rCT. *Slffl}B!IC*tt<&*»»3t** 
««©5t::IH*tt&liJS£. 0 3*5«ktf04£ffll,vrift 

© l®jRfiS»**-r¥ffiHT*2). 04»i. 03©A- 
AWffiHTfcS. 0*1 OOIj:19MS$St$$l/ 

[0017} *£tS»ffi©m#f87t£S£B lOOtt, 
#5X£<->ttffl!g7.< ;p/»*>e,&5Sfii 0 2<o±\zm 
Xit7)l>*-Q& (Al) T&*y-h**;PRaVt* 40 
-->y$nT/«C*. dfjg#|6) (X£|6j) CifioTW 
*O^MIBS-<frtt»©^g7'f >103i, C©jt2 

7-f>io3i:-ft»&, a«h7>->*x^Q,©y- 

h««10 3A<h. Bfth7>i7X^Q,©y-hfl|ffi 

io3Bi, jWBESsnT^*. cn^y- hm 

ai0 3A. 1 0 3 Bi3«fctf£SE5'f > 1 0 3 ©S®C 

a. BffiSfkKi o 4*««dt$nTi»5. St. cne 

iS7-f>l 0 3. y-h«ffil 0 3 A. 1 0 3Bi3.fc 
tf««10 2©±Kltt. S1fc<>>J:i>T&*y-Mfeft 
Rl 0 5*^fi£$nT^4. y-hmaio3 so 
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A. 103BC±^©y-hftSilO5A. 10 5B 
©±1-1*. TtJl^rXx'JnV (a-S i) 
i#lgl0 6A. 1 0 6 BaV^->^t£StlTH-5. 
-5-n-6tl©*3lfrH 1 0 6 A. 10 6 B©+*K 

10 7A. 1 0 7BAt)BfftStlTlr>«. tL/T, 
1106A©±ICtt. yD.y*>^Jl 1 0 7 A±T?y- 
Xffilt H K XBt 5 y 9M 1 0 8 
A. 1 0 8A*»»l4*ftTlr>*. 3 SC. BlRh5>y 
X^Q.ttfcUTtt. Hl"f >ffli)©*- %y9M 1 0 8 

Aem£nrttarr«m?< >i o 9 At. v-x 

<W©:*-5y2IIl 0 8A£«H3*lT&ttT*V-X 
mffil 0 9B£*»^fJ^nT^5. COV-XtllO 
9BI1 0 3«C^-TJ:5C. Bilh7>->*X^Q,©y 
-h*«l 0 3BJCMLT. y-httlWRl O 5 CMP 
LiZ3>9ir h#-jn 1 0 4j>LTftJ**n-Ctr»-5. 
B»> K 7>vX^Q, ICfct^Tfi. 7-7iCt-Sy 
1 0 8 B<C«SS*XT»«r5GND« 1 Hi. 
-S8*tFH'><BI©*-S«.y*Sl 0 8BCflMSIlT 
ttttU fl-P<fi»*^«EL*? 1 0 1©«KT*#7 
- H«ffi 1 1 4 K&ttT* H K 1 1 2 tfJgEfcS 

y-Mi«i o 3Bty-h«»Ri o 5£gn 

[0 0 18] W«EL«^1 0 l©«fi££K9i-r 

yx^Q,*«kt;y-ne»Ri o 5©±ic. miwe* 
«*»m o o©«7ta*<s«±«csor, «mi&{* 

6)1 1 3*«§«*nTU*. -tUT, ±EUfcBI6h5 
^WQ.CKK^Il 1 2 ©S8«±©HIHHfi* 

01 1 l 3i:a>^*h*-;n 1 3AAt»«SnTU 
S. **3. *Hi6fi^!i-Ctt. BBh7>vX^Q,©K 
U-T >«ffi 1 1 2 ©jj3gS«. 1 [S3(?«i«roiS^^I;G« 
•TiiolcK^^nx^S. -t LT. BHQte&fill 1 3 
©±»r, «AtfMg I nT&5AV-F«ai 1 
lBsR««±«CSoTffiJgtt«r^SnTt»4. ffc 

*V-H«gll4»i. ttBttt5i^7-f>l 
0 9 A. 10 9Atj8B8t5^7-f>10 3. 10 

7>i?X^Q,£tt. *V-H«ffil 14T£ffi*HC« 

[0 0 19] 04 ll7K-r<t^(C. 

^-^fi&snfcav-Kmsi i 4. *5i^srate» 

Rl 1 3©±C. *T»ELS1 1 5*^7fc*7Kffl«^« 

icSt>T»^$nrt>5. *t«elsi 15© 
±c«. a^&i TOT&ary-HSffii 1 6d^±*r 
«el$^ 1 0 i©«3ts^®«^«tci:oTj^i«^n 

Tt»4. ^WaELiR^l 0 107/— 1 
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16tt. X-f 7fS2^Liei)iffVdd$«^r 

SKftSilP s tffifijsnx^s. 

[0 0 2 0] :CT. ±SBL&«l/£©«#?8ft3*7i"-&B 
1 0 OO^ffltC^^TWWT*. **JSJgffiC*5HT 

»i. *v-H«ffiii4*t. ffi»s-rsffl^7-f >i o 

9 A. 1 0 9 Atffi»»T5*S5'f >1 0 3. 103 

nx^it*. ^-*EL5g? i o i tt i mmm*swn± 

Si 1 4*<3tRWtt£;rr5Mg I nT?©B£Snx^4 10 
fc*. ay-FBSl 1 4t7y-H«ai 1 6 tow 
lCB»J«E#EPlia£:hfc«£lC. W«ELH1 1 5T5S 
£Lfc3**7ttt. (#5X8*61 0 2ffll) Icjfn* 

£<tfc<7/-K«ffii 1 6i&ifcai*t?ni. tot 

1 0 6 A. 10 6 B^SC^tAWTSOS 

#5Xg«l 0 2&£C<fc07fc»iR;*n*££*t& 20 

[00 2 1] *£JS^j8©*5M5*S-j-g« 1 0 

7'::. #t»ELj&? 1 0 1 tX-f ^S,. S,£B»S 
KP s t^f, l@*S#©ELa*lII88**«j££nT^ 

»el*?i o i ca««tt»jft*ttstt*& (m*) -r 

SC-td'T-S*. #«EL5R^ 1 0 lt*l>Ttt. 7/ 
-K*«fflKIEffitt©-j£«l£tt©B»«JEVdd£# 30 

*s-r*B»«iBP sm$n. -eoAv-HvcMic 

X-f yfS,iW»*h. X-f y^S.^W^-riBfth 
7>yX3'Q,fflV-Xtffi«liGNDai 1 lS^L 

[0 0 2 2] BIT. *^»«ffi©«ff»Jt**SK 1 0 

S# 1 0 0 iZ&HZjt&y-f >103©* 

fteMA.f*4 8 0*. i#5'f>10 9A©*ftSM 

«6 4 o*cKjrrs. *lt. *£«6«i8T-tt, as 

l=. 17U-AMB! (ltt©«*£«S <«*("*]) #16. 

7U-AJHM (-9-7*7 -8) iC^STr*. 
7*7 l"-AMNtt. 7 H I/ X»ii**ff 7 fc»OTHU 
XfflMT a d d 4 7 K UXffinCttJt'L&BftBEftlft 
SSHTon 1 ~8&*6&«. ^©BBjSfEeuajHHT 
onOtt^ti, Ton 1^1 (=2') fTSt. To 
n2li2 (=2') . Ton3«4 (=2') . Ton4 
«8 (=2") . Ton5lil6 (=2') . Ton6tt 
32 (=2') . Ton7fi64 (=2*) . Ton8li 50 



$|J8*M 0-2 1 4 06 0 
8 

128 (=2') ifc*. £®J:5&Blb«Ef|:B<Mm 

c*i»t, i omshm&^mw-Q 1 t^7WS*«^ 

•rit-rst. ^7 U-Al ©*££*!?•■& C£-C1 
<0W«A<#en-5. *S2©fc*H:-fr7*7U— A 2©* 
Sr. »«3©<k£tt-tJ-7*7U-Al £-!J-7*7U-A2 
£, 4 Oi:§IW7'7 U-A 3 ©*SMt 5 <t 
5C. aTH«£LT&*dt>-&CJ:9&M-2 5 6 (= 
2') ©BKfcS^-r&CtatoJtetft*. 
[0 0 2 3] «--*77l/-Afc*5t>Ttt. 7 I 4 UXftlfHI 
TaddCTH UX»ii**'»7t&*$CBimEE«*6 
JMflTo n©H7 F WX3*3ftfcB*en*lcA*r3 
it*. *©&©-*7*7U-ATK*Th*UXlfflMTadd 
^C7KUX«Sft*£fT?TBtt*E4*l&*8fWTon 
«r7KUxa«**lfcH**fg|«f{C^<r*-a-*. C©J: 
7C-9-7"7U-AlA»^-»f7'7l'-A8*Tl 
HBrtCff7. 7h'UXS«©^-f 5 B2l:i 
Lfc^-f y^S.-CBWU Bft*E«*e***fMtt7.'f -y 

1:70*7*7 U-AMmrtlC*t>T, ^SE9-f>4«*l 

{ft^MMRacAtrr^tfBBCMK h 7 >S*X*Q, 
fti*>ttft&&&. *UT. B$ , h5>S*X*Q 1 rt«* 
>t&S4fi^7'f >*»6S#lh7>S*X^Q, StfL 
TB» h 7 > vX^Q 2 ©y- h*S^©«&*a<fTto 
4l. 7l*UXS8P B , |Taddrt-C*^TttBi!lh7>vX 

^Q,ic^-v^;i/*'*g^snfctti8A'«j$*ns. c© 

7 I* UXM«Tj«<TT'<*BB*«1-'<T*«R*tifc*. 
T&fcfcT H UX8JIWT a d d**7i&©BI&«lI«*6« 
MTonS-TSiRttBa'fi'fcSn*. Bft«E{K£»!M 
Ton«f»Ctt, 7y-K«*l 1 6IC»tt*nfcBB« 
SPs«-f7fS,t*>*n5. C©Bft«lHftit& 

mrm. ±ELfc«t7 , ciE-n-m©-!f7*7u-AT-e© 
fts**Rj£snT^«. i7"^— a»ihj«i>0± 

7 H UXJ8MT add ©^W©S$ tBftBHEflM&SBIB 
Ton 1 -To n 8«>eHOfiS SSKtSi, #7 
FUXfflMTaddtt. 1. 0 4ms8St&0, £j£ 

>x, -x... © i ■B4tsft*flm-es-K3ti« 

Rim*. 2. 2 u sigta*. 

[0 0 2 4] ^IC. JMfgBOBR^ifrc'ini'R'iM' 

fT*-5Kg£06£ffl<^Tifti?*j-r*>. ^©Htt, ffllttfl: 
-rSfcftlC. 1 7U-AfliPfl^ 3-r>©U-7*7U— AIC» 
IdLfcWT-ifcO. U-7*7 U-A 1 ©B»*m«ite»W 
(£**») ttl (=2*) . ^7"7U-A2©IBt 
EttlSS8Pfl«2 (=2') . ■9-7*7U-A3©B»«fE 
«JSffl^(i4 (=2') tLtt. B6«. ja«CO^*S5- 
#LfcS6»©8l3fll 3. 2 2. 24. 3 1. 3 5. 4 
2. 4 4, 5 3©«g*tS<fc-5«fc-5-cS^;**afcH£ 

^snTWsiw^Tt^fTofct-rii. -9-7*7 u-a 

2. 3-C'i*aje**SEII«tOH*l 3. 2 2. 2 4. 3 
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1. 3 5, 4 2. 4 4. 5 3 ©**<8*?£*X. »R2,i: 
»a4*ljD»Stlfci:SJg-r5. £©£*. 30©tf7* 
7U-A#»7Lfc (1 7W-A»ra*^7tfe) «S8 
TMi. iiKl 3, 22. 24. 31. 35. 42, 4 
4. 5 Ztm&Tttif). flfi©Hi)l^flSlT»-5fl5t 
Jfc«fcLTS«8ift*. ^©.fc^lC. 1 7l/-2»8!|JiJ£ 

«JW8#£;SS111 0 OOPgWS^Mffii 

*fcttTS^0*©fiV^tt£5gftBtti::m>*<fc5 

fcttjrrntf. <5iB**aTfe3fcB»Si** 

*. CCi^^KSJ*. 17l/-A)«ra*8^^7 

£©BMttE V d d ©X>f y ? > y >/*7 © 2 ft 

• >M*EVSD£7-X • K U-f >ffl««E>W6» 
«i«t&S«B»CK3£-r50-e. &h7>->*X*©SE 
VSD© 1 V- 5 I #<4K:£'>©tf ?,C>**t 

*EL**£aLa&h7>*X*Q,, B»h7>>? 
X*Q,. X-f y^S,©3^©X-f yryfm&m* 

yx*Q,fc«fctfX-f y^S.tt. fi*P««!««T©«E 
W«ELSR?1 0 HZtoX 
[0 0 2 6] EU:. **»«ffi«C^UTK^ tfc**. * 

x»iwrtT7Fuxa*«!8*fiH$-r stair, a&h 

7>vX*Q, iBf>h7>*X*Q, iSfitAfcfcfjci 
Lfctf. H8©lIi*$<ffilelBT*t-<k3ft<iJ5fc£:LT 
fc7HUXa«tt!i€:«^-r4C:t^T*5. EHfZfc 
t>TQ, «a« K 7 > vX*. Q. liBfft h 7 >vX*. 
C p2li$l€:^LT^<b. fcfc. C©B»h7>>'X 
*Q.tt0Jj£StCp2*<8«StlT^*;fca. EEP 
ROMliSSL/,tUTFT*ffll<»4:tm5. B 

tth7>>»x*Q.©v-x • h* u-f >a>-:frA<£*r« 
els^i o 1 ©sav-KSgicKissn. te#a<x 
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-f y*S,£:fM,T&3<iVdd' £{fcJ&-r4ifi«{*iSl 

ps' caw*nTt»*. ^els^i o 1 «. 
s*««^«^EoT«fjsnyi:7>'- KSffitfigass 

tl*®T»0. Bllh7>yx^Q,^a#?S*a. X-f 
•>^S,*t*>-r*<!:5E3t-rs. Sfc. ±12 L 

S^EL*?! 0 1 [zmzGOKtoZtf. 3S«EL* 

**. *&JBS*!in?tt. *r«EL*?©B#JBtt««M* 
10 i*tt©S&*2lEU:©W«l*>£»JS£nTt>«fc<. 
7/-K«ffil 1 6±CK*fc«ktf*©ftA£l»ikTS 
itlhB£&ttTfc<ku. Sfc, £«l 0 2<Ma»&7/- 
Ftffil 1 6. WWELSl 1 5. *V-H««1 1 4 
©ISK811 bfcfcjgi: LTfc«fcU. 
[0 0 2 7] ftfc. *&ifi»J&Ttt. 17U-A«8Wtf3 
©£7 K UXjfllWT a d d ©9*M©fi£ £K»I*E#*S 
»fflTonl~Ton8©«|HlCfiS4?IK Lfc*t. 
a&h^vXrJ'Q,. Q,, BBh7>^X^Q,. Q, 
©fcttfcfcDT. 7KUXffi|iS]Tadd, BKittEftte 
20 »MTon<0-^Sg< UtO. «S:fr*fi< UT 
t><fcl^. SBli)«E{IM&»iajTontt*g(,>JB (T 
onl. Ton 2. Ton 8) \ZGHja2tX2>ifiZ.tl 
£1861*. &t>IB (Ton8. Ton 7. Ton 
1 ) -C©.fc < . S^ttT o n 8 . Tonl. Ton5. 
Ton4. Ton7. Ton2, Ton6. Ton30 
JB©«k5KI9ffl©£;*©JE#a9Tfc<Tl9cfc^. * 

ft. swesiP s *b»«ev a a at%« 
\zmi?. ««©BiiT*n«2 5 6»n<fco*<Tt> 

30 4>fc<"CbJ:H, 

[0 0 2 8] *H«fi»ffiTtt. a«h7>^X.^Q, 4: 
Bfth5>^X^Q, t*>^65X'fy5 1 S,^GND» 

1 1 ntattsn. Bft*m«ii&»BWTi-*>-r4x-i' 

y^S,*«Bft«iSP s IC»«ES*IT^S^. H9!-^ 
T±7«C, *«EL*?-1 0 l©7y-K«ffi<WOX-f 

y^s2*B»«iSPs€^*r<ce»tt«*-e-, w« 

ELS^lO l©*V-H«Sfi5©X'f -y^S, ©BM 
h5>vX^Q,*GNDtll 1 l©tttoO»Cfi«tt© 
-Sil©B»«EVd d ' S^-r*Bft«iSP s ' \z 

WfcELJfc^l o i©7y-H«s»-««iEsnfc 

X-f y^S,*2fim^t?^>. ^7«5WT*Ci:*<T 
$Z. t1tt>*>< 7KUXffl|8]Taddlr(4. SSJ^n 
fcW«ELSJ^ 1 0 l©*y-K«ffiffiHlcB«I«EVd 
d' B»«E«»SfflraTon»r^X.-f v=J- 

S,^>?n. WtlELJif? 1 0 1 ©7^- Kfiffi*< 

[0 0 2 9] S€)IC. *^lfi©»Ttt. *r«ELSR?l 
50 0 1 SX-f y^-S,©±^IC«lSLfc*<. MyfS, t 
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II 

1 02M*£7/-F«ff 1 1 6. fcfflELll 1 5. 

t>v-m& 1 1 4 05ieir«iLT*«rnif. tt$w 

4 £7^- HSffi 116. £«E LillS OJg^clS 
[0030] 

AUKS. 

[03] *&Kl£«glc^-5m#&ft3tjRg«(D¥® 
B. 

[H4] H3©A-A«®BI. 

ch s i *fLmfe&<DKmnm*-t8ii9iEi. 20 

[H6] 1 7U-A$ra£3-!f77U-AC#aiUfc« 

[01] 
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[H7] *Hffi«!IIC*Jtt5*r«8EL*^©«JS-»S 
I® 8] *?g9!£3fflLft*fif^ft$*£B<?>lli* 

[09] *%s^te©£&©iiic«#3ftg^i$£t©e 

ftEllgl]. 

[010] ft*©*IW8ft«5*£S© 1 S*«*f*7pT 

[HI 1] ft*©«IWSJt3l7Kg!lK43tt*BtfrTFT 
2©. y-K*EE (Vg) t^A-*^aSti©Wfii*^ 

[SI 1 2] %$®e$i^ft$^£ftaiB*i::43tt**r 

8 E L JR? 1 t«BEBl»#a V c i£H**ffl E L «jB 
MF*0II»!] 

1 0 0 «IW83t£*£B 
101 *r«EL*? 
103 j£SE7-f> 
10 9A <t*|?>f> 

S, 

[02] 




I 



( 8 ) 



10-2 1 4 060 



[03] 



1QQ «M**5M 



v-a«109B~ 
10CBH 



QNDH111 




[B4] 



T01 



vat 



O) 



106A«*Ji 1093 t)6B W 



[05] 



[SI 0] 



7KU3UHBT«M 



Yn 



*»*VX, 
Jfc«-f>X. 




in ' r r i — p 

mu-UX ?yjl_ ut l-KU-U-, 



hy 



> 

0. 

o 
o 

HI 
-J 

20 



I 

HI 
CQ 



#B8¥1 0-2 1 4 06 0 



[06] [m\ 1] 




[07] 



10000 



T500 



5000 



2500 



— ! ' ' ' j 
© :cd/fflt? : 



6.00 



-r ~i *.00 



0 



2 i $ 
Bl*sV 



2.00 
0.09 



to 



a. 

O 
o 

LU 
_J 
CD 

i 3 
i ^ 

< 

CO 
111 
CO 



( 10 ) 



10-214060 



[09] 



Xm o- 



Yn 
© 



o 



\$ >r 



0 



K 



Qi I 



Ch 

—J — n — 



> 

CL 
O 

o 
111 

CO 

I 

LU 
CD 



